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ABSTRACT

With the rapid development of economy, the improvement of the
urbanization level, the demand for urban construction land is increasing,
thus the intensive use of land conservation is particularly important. But
the phenomenon that the rural residence occupies too much area and has
scattered points is often seen. Rural residential land optimization become
the key to solve the problem.

This paper analysis rural residential status, problems and influencing
factors in Changsha County through the research of literature and field
investigation. Based on the 2014 Land Change Survey Database and
ARCGIS10.0 platform , it realizes the quantitative analysis of rural
settlement land layout suitability by the use of function of spatial
statistical analysis, overlay analysis, buffer analysis, near analysis. The
main achievements are as follows:

(1)Residential layout is obviously influenced by altitude, slope,
distance from main road, water resource and town. Low altitude, gentle
slope, narrow distance from main road, water resource and town will
cause the residential distribution more dense, and the scale greater. We
divide the residential layout suitability into four grades. Through further
quantitative analysis we find that most residential land are in grade two or

three, area in grade four account for residential area in 1/10. This shows
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that the residential land layout needs to be optimized.

(2)According to research and analysis of the layout Changsha
County residential areas proposed solutions specific to optimize and
regrouping. It suggests that the location of residential area is best in the
first-rank or second-rank suitability zone, and the minimum scales are
various according to the land residential level. Methods for morphology
integration include relocation, remediation, develop and urbanization. For
the structure optimize it recommends establishing a appropriate

residential grading system.

Key Words: Rural Residential Area, Spatial Analysis, Layout,

Changsha County
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Table 3-1 2010-2014 Gross Domestic Product in Changsha County

41

(13

(13

2010 2011 2012 2013 2014
630 17.90% 789.9  16.90%  880.1 11% 976 10.80%  1100.6 11%
42.2 3.30% 51.1 4.20% 59.1 5.20% 65 4.50% 713 6.10%
446.9 21.40% 578.6  20.70%  637.5  10.90% 696 10.40%  782.2 10.90%
140.9 11.70% 160.7 8.60% 183.5 13% 215 13.60%  247.1 12.50%

3-22011 2014

Table 3-2 2011-2014 Income and Expenditure of Changsha County Residents

2014 97.9
2013 81.9
2012 81.3
2011 80.39

33513
30548
27398
24118

27127
12147
18998

22872
20786
17070
14237

11161
12420
8487
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Table 3-3 Basic Situation of the Towns in Changsha County in 2014

3-32014

6407.36 1277.75 618.06 13'9763 2148.14 0.14 12
17696.62 3701.08 1604.65  6.5994 372.92 0.84 18
7288.44 2291.91 662.13 3.6246 497.31 0.95 9
8422.42 3257.78 1195.49 5.0336 597.64 0.97 11
3471.38 948.53 421.90 3.028 872.28 0.47 8
17452.34 5016.72 1539.58  5.8819 337.03 1.28 17
16983.11 6834.33 1841.15 8.6732 510.70 1.18 21
12534.01 4015.36 969.61 4.3 343.07 1.40 14
11152.89 2459.77 538.02 3 268.99 1.23 11
6857.79 2108.27 606.36 2.3897 348.47 1.32 10
8828.04 2409.91 680.98 2.8276 320.30 1.28 11
14446.74 3255.61 756.32 4.3351 300.07 1.13 16
6510.06 1795.34 415.46 2.109 323.96 1.28 10
4619.47 1604.24 447.87 1.9393 419.81 1.24 7
8221.51 2650.46 708.06 2.8904 351.57 1.38 11
5430.21 1718.29 433.89 2.1561 397.06 1.20 6
6044.29 1764.26 455.30 2.0325 336.27 1.30 12
15941.71 4637.42 1349.01 5.3439 335.21 1.30 24
6879.19 482.03 297.36 18.565 2698.72 0.04 11
14478.31 5078.65 1163.69 5.1589 356.32 1.48 21
2014
3.2
3.2.1
2014 199665.9
27802.53 13.92%
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16754.75 60.26%

3-4 2014
Table 3-4 Urban and Rural Construction Land Area of Changsha County in 2014

27802.53 338230  6543.97 16754.75 730.85 390.66
3.2.2
2010 16536.17 2014
16754.75 218.58
3-5

Table 3-5 Area of Rural Residential Land in Recent 5 Years

2010 2011 2012 2013 2014
16536.17 16924.53  16757.11 16704.89 16754.75
2010

239.10 / 2011 242.82 /2012 286.45 / 2013
363.23  / 2014 379.15  /

323
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Table 4-1 The Relationship Between Distribution of Rural Settlements and Altitude

%

100 16217.78 95.35 58103 0.28
100-200 711.20 4.18 3628 0.20
200-400 72.35 0.43 611 0.11
400-600 7.09 0.04 54 0.13

19



423

5 0-2 2-6

6-15 15-25 25 ARCGIS

4-2

GIS

Table 4-2 The Relationship Between Distribution of Rural Settlements and the Slope

%

0-2° 15157.40 89.12 53409 0.28
2°-6° 1357.22 7.98 7947 0.17
6°-15° 442.50 2.6 2984 0.15
15°-25° 49.08 0.29 408 0.12
25° 2.22 0.01 17 0.13

0°-15°

2° 25° 1%
4.2.4
GIS

GIS
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4-3

Table 4-3 The Relationship Between distribution of Rural Settlements

and the Slope Direction

%

11646.90 68.48 39178 0.30
393.96 2.32 2524 0.16
403.92 2.37 2429 0.16
698.36 4.11 4062 0.17
866.23 5.09 4930 0.17
620.47 3.65 3687 0.17
691.10 4.06 4391 0.15
1059.75 6.23 5535 0.19
627.72 3.69 3157 0.20
GIS 68.48%
5.09% 6.23% 12.80%
8.38%
4.2.5
S207
319
ARCGIS
500 500-1500 1500-2500

2500 4
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4-4
Table 4-4 The Relationship Between Distribution of Rural Settlements and Roads

%

500 6839.17 40.21 21158 0.32
500-1500 6242.83 36.70 25769 0.24
1500-2500 2888.66 16.98 12585 0.23

2500 1037.76 6.10 4856 0.21

1500
76% 2500 6.1%
4.2.6
ARCGIS
1000
500
500-1500 1500-2500 2500 4
4-5

Table 4-5 The Relationship Between Distribution of Rural Settlements and Water Resource

%

C )

500 6775.23 39.83 20826 0.33
500-1500 7562.37 44.46 31478 0.24
1500-2500 2230.97 13.17 10540 0.21

2500 439.86 2.59 1961 0.22
1500m 84.29%
2500m 2.59%
500
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4.2.7

1000 2000 3000
5000 8000 10000

5-6
4-6
Table 4-5 The Relationship Between Distribution of Rural Settlements and Towns

%

C )

1000 2733.76 16.07 6823
1000-2000 2690.82 15.82 9040
2000-3000 2902.53 17.07 11472
3000-5000 4695.76 27.61 19693
5000-8000 3157.60 18.56 13389

8000-10000 583.46 3.43 2103
>10000 244.51 1.43 1060
8000

95%
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Fig 4-2 Map of Changsha County
Altitude Classification
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Fig 4-4 Map of Changsha County
Slope Direction Classification
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Fig 4-3 Map of Changsha County
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Fig 4-5 Distribution Map of Rural
Residential Area with Main Road
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Fig 4-6 Distribution Map of Rural Residential
Area with Water Resource
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Table 4-1 Distribution of Residential Settlements and Classification of Influencing Factors
m ° m m m
100 0-6 500 500 <3000
100-200 6-15 500-1500 500-3000 3000-5000
200-400 15-25 1500-2500 3000-5000 5000-8000
400-600 25 2500 5000 >8000
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Table 5-2 Area Statistics of Changsha County Residential Land Layout
Suitability Classification

hm?) hm?) hm?) hm?)
172.98 191.71 160.99 26.34
227.73 387.06 795.26 226.21
137.52 210.29 278.00 44.77
260.55 466.27 461.05 0.10
129.13 269.58 108.82 0.00
163.63 415.99 810.83 212.20
224.33 741.28 781.20 66.32
101.12 278.02 408.58 195.06
131.05 101.05 190.27 125.10
127.05 176.71 244.01 48.30
119.37 220.46 287.38 64.40
127.12 207.34 259.40 185.08
64.67 56.90 213.17 93.63
142.82 223.54 83.22 3.74
81.59 133.53 366.41 140.39
72.59 49.70 214.82 99.92
60.68 97.31 254.15 54.66
336.33 571.79 429.74 33.65
97.92 207.23 72.27 0.00
160.16 304.52 572.10 148.29

2938.33 5310.27 6991.66 1768.16
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Fig 5-1 Distribution Map of Rural Residential Layout Suitability in Jinjing Town
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5-4
Table 5-4 Distribution of Central Village and Basic Village
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Table 5-5 Distribution of Central Village and Basic Village in Jinjing Town
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Fig 5-3 Space Distribution Level Map of Rural Residents in Jinjing Town
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